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acts on the outside. The corresponding total force communicated to the frame = p%A =P.*
If compression had begun earlier the energy would have been absorbed before the hammer reached the anvil, the piston would have stopped short of the end of the stroke, the compression curve would have been incomplete, and the greatest pressure would have been less than EM. Obviously if compression had begun later the greatest pressure would have been less than EM. Therefore the force P, =#2-4, with the cylinder's axis for its line of action, is the greatest force that can be applied to the frame in the regular working of the hammer.
A greater force might be accidentally applied. For, suppose that water is introduced into the cylinder in such quantity that the piston reaches it before the hammer reaches the anvil, then all the energy will be given out to overcome the resistance of the water. The resulting force is indeterminate, because the space through which the resistance acts is unknown. This force may be very great. The force applied to the frame may be limited by the use of a "breaking-piece." Thus the studs which hold on the lower cylinder-head may be drilled f so that they will break under a force KP, in which K is a factor ot safety and P is the force found above. Then the breaking-piece will be safe under the maximum working force, but will yield when an accidental force equals KP, thus limiting its value. The frame may be designed for a maximum force KP.
251. Problem, Type i. — Let W, weight of hammer and attached parts, =2000 Ibs.; I, maximum length of stroke, -=24 inches; A, effective area of piston, =50 square inches; clearance = 15 per cent; boiler pressure^=85 Ibs, by gauge. Steam is admitted to lilt the hammer, pressure being controlled by throttling.
* In which A is the effective area of the piston, i.e., area of the piston less area of the rod. f See page 156.

